Abstract-In this paper a new systematic switching control approach to adaptive stabilization of parameters uncertain linear systems is presented. One feature of this approach based on feasible controller set is its controller falsification capability, which is manifested as the rapid convergence of the switching controller, another feature is its capability of improving the closeloop transient response and reducing computation burden. In addition, the potential advantages of the presented approach include the applicability to both continuous and discrete uncertainty system and the simplicity of the stability analysis.
INTRODUCTION
In the traditional design of controllers for plant uncertainty, the general approaches often adapted are adaptive control and robust control. As far as adaptive control is concerned, if sudden change in plant dynamic happens due to operating environment, component failure or external influence, the transient response may be poor and system is even unstable. As for robust control (H2, H and the like), they can only deal with the model of which uncertainties are "'sufficiently small".
To cope with "large model uncertainties" and improve transient response, switching control is developed in recent years [1] - [9] . There are two kinds of switching control methods: (1) Evaluating every candidate controller's performance by applying it to the process in a predetermined sequence [1] - [4] ; (2) orchestrating feedback controllers into the process of switching from a precomputed finite (continuum) set of fixed controllers based on certain online estimation [5] - [8] . The first method has the advantage of light computation burden, but the controller search may converge very slowly resulting in excessive transients which renders the system unstable in a practical sense; the second method can improve the system transient response, however the computation burden of this method is heavy when more models are considered and several issue still remain unresolved, these include the controller being nonconvergent and the proofs of stability being too complicated [5] .
In this paper, a new class of adaptive switching mechanisms is presented to overcome the drawbacks mentioned above. This approach is based on the feasible controller set which incorporates simultaneous falsification of a number of controllers and therefore, improves controller converge rate and reduces online estimation computation
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II. PROBLEM FORMULATION AND BASIC LEMMA
It is assumed that the uncertain plant to be controlled may be described by a model Pm contained in a finite set P of parameter uncertain continuous linear system models, and assumed that a finite set of robust controllersf {Hii }, (1), it is designed only for the stable system {Pi, H1i I .
Assume thatpm e P, 1 < m < s is the real plant model.
The close-loop system that results on applying controller fl (i=1,2,. 5s) to Pm is nHiPmm AE ( (X) ( B,, (3) with (5), we obtain the following augmented system HIP Oil, i={1,2
Where ef is the filtered observer error ei=y-yio given by ef (t) = -2ef (t) + 2ei (t) (6) (8) . 5).k=k+l 6). Return 2).
tk-I 11 [E(t) T, lq(t) T, ef (t)T]T II= f (k-I)}
Remark 3.2: The feasible controller set method is partly similar to the Localization method [9] which apply to only discrete system, the feasible controller set method, however, can apply to not only discrete system, but also continuous system. IV. MAIN RESULTS Assumption 4.1:
(1) 11[(tI)T ,l(t I) T,ef(tl)T IT II< f(l) (2) [1] , [2] The theorem manifests that after tj, the controller is not switched and the real controller is found to make system stable.
Switching controller in this paper has following advantages: 1).Since (11) is the necessary condition that the real observer should meet, it is used as the distinguishing condition of the feasible controllers: If a observer does not meet (11), its corresponding controller must not be the real controller, so the feasible controller set contains the real controller. Since the feasible controller set F(tk) at tk is determined in F(tk l) by algorithm 3.1, the relationship:
Figure2.The output response of system with feasible controller set method holds, the scope of the feasible controller set in which the real controller exists can be reduced after the controller is switched each time, i.e. the number of the controllers and observers in Figl can be reduced after each switching, so controller can converge fast and online estimation computation burden can be reduced. 2).The switching control method in this paper is very simple and the distinguishing condition is the function of the switching number, it is therefore realistic to implement from a practical point of view. 3).Although the switching control algorithm is designed for continuous system. It (and theorem 4.1) can be generalized to discrete system routinely.
V SIMULATION RESULTS
In this section, the switching control for the following family of 6 plant models is considered. For simplicity and no loss of generation, 6 models adopted for simulation is the certain models. Due to space limitation of the paper, 6
controllers of the models Pi (i=1,2,.. Figure3.The output responds of switching system that does not adopt feasible controller set method (no step 4 in algorithm 3.1)
The output responds of the switching system by algorithm 3.1(feasible controller set method) is shown in Fig2, the output responds of the switching system that does not adopted the feasible controller set method (no step 4 
VI CONCLUSIONS
In this paper, a new class of adaptive switching mechanisms is presented. It is assumed that the uncertain plant to be controlled may be described by a model contained in a finite set of linear continuous parameter uncertain system models P, and assumed that a finite set of robust controllers{ ri7 1, i=1,2.......s, has been found so that for each plant Pi e P i=1,2.......s, there exists one controller n71i , i=1,2.. s, making the resultant closed-loop system stable, a switching control algorithm is proposed in this paper to select real controller out of controller set { ri,} with the property of stability of system. This approach is based on the feasible controller set which incorporates simultaneous falsification of a number of controllers, therefore, improves controller converge rate and reduces computation burden. The potential advantages of this approach include the finite convergence for switching, the simplicity of the stability analysis and the applicability to both continuous and discrete system. 
